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INTRODUCTION 


This report is based primarily on a study of safety conditions and prac- 
tices followed in the coal mines of Japan. Not all cf the coal fields in 
Japan were studied, but typical mines in the largest producing areas and a 
fair cross section of coal-mins-safety conditions observed during February to 
April 1948 are described. 


Information was obtained through investigations conducted in the mines, 
discussions with minc-manegement officials and representatives of labor unions 
of tho various mincs visited, and examination of records and statistics from 
the various offices of the Coal Board of the Ministry of Commerce and Industry 
and from the Coal Association of Japan. Statistical data covcring the samo 
subject, obtained from difforent sources, varied in many respects and 
avparently wero reported inaccurately, but such discrepancies can be attributed 
to differant methods of reporting and compiling statistics. 


SUMMARY AND CONCLUSIONS 


It is difficult to corrolate the high fatal and nonfatal injury rates 
that prevail in Japanese coal mines with tho conditions observed in tho mincs. 
Virtually all mines visitod wero attempting to prevent accidents and explosions, 
by apparently following ‘known safety procautions for the prevention thoreof. 
Some commendable safety innovations wero observed at sevoral mincs; they 
indicatcd that mine officials aro giving thought and considoration to hazardous 
conditions that affect thcir particular mincs. 


Naturally, the operating officials and managomont wore anxious to impress 
the writer with thoir intorest in accident prevention and safcty. Opcrating 
officials wore found to bo receptive to safcty and wore intorcsted in form- 
lating definite safcty programs. Some mincs had woll-planncd and well-organized 
sefoty programs, which, if put into offect, would contribute greatly toward 
reduction of accidents. 


The approach to sefety in Japan is quito difforont from that in tho 
United States, cspecially tho concopt of personal responsibility for accidents 
and the extent to which the individual should be protcocted against hazards. 
Management is responsible for providing and maintaining safe working condi- 
tions. Collaboration between managemont and workor, as understood in the 
Unitod States, docs not exist in Japan, 


Incroase in accidonts sincc tho cessation of hostilities is the result 
of unsettled economic conditions in the coal industry, influx of inexperience 


workcrs, and broakdown of discipline among the minors, who have been organized 
into unions. These wnions aro groatly influenced by "loftist” tendencics. 
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It was observed that the Japanese mine worker is fatalistic by nature and 
“has little, if any, noticablé safety consciousness. ‘The mst urgent major 
requirements to reduce accidents in the coal mines are to. train the worker in 
accident prevention and instruct him regarding the inherent hazards of his 

| occupation. 


Revision of the mining laws would help to reduce accidents if the companies 
would comply with such lawa and provide safer working places and if the workers 
would cooperate with management and observe and comply with such laws as are 
enacted: for their protection. 
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GENERAL GEOLOGY 


Although this report deals primarily with saf cty, it is important to dis- 

cuss bricfly.the geological and physical conditions, mcthods of mining, opera- 
tion of mines, and production to understand bettcr their offoct upon safoty 
in mining. Gcologically complex coal measures with mch faulted, stceply 
dipping bods present difficult mining probloms. Various mothods of oxtracting 
and ‘transporting the coal mst be employed. Theso factors have a direct 
influence upon safety and officioncy in. tho opcrations, 


The coal mincs of Japan aro widely scattered over three of the main 
islands - Kyushu, the southcrnmost island; Hokkaido, the northern island; and 
Honshu, the central island. A fow mincs are on small islands off tho wost 


...coast of Kyushu. Each-island has several widoly scattored coal ficlds, which 


produce coal.of different grados and quality. Roughly, tho production of coal 
can be divided among tho islends as follows: 55 to 58 percent from Kyushu 
and islands off its coast, 27 ‘percent from Hokkaido, and the remainder from 
Honshu. Although there are many coal fields throughout the islands, only 
throe aro oe producing areas, namely: Chijcuho’ field, in northern. suey 


eses, 


Tho coals of Japan are Mesozoic and cess in pid Og0. Tho rich- 

- ost and most important coal doposits are Tortiary. Mcsozoic, coal is found in 

* commercial quaentitios in only a fow areas and is not important. Tho rank of 
the coal. ranges from lignite to somianthracite; DENOTES most. of the coal mincd 
is modiumgrade ‘bituminous. 


The geological structure of ‘tho eral moasures in tho difforont ficlds 


varies grcatly. In many instances this occurs within a short distance in tho 
samo ficld. Thc coal bods in most fields are mech foldod and faultod, and 
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overthrust faults are ssextensiver which causes variation in thickness of the 
bede by pinching,” swelling, or -abserive of coal, “In most of. the fields, 
volcanism produced igneous intrusions of dikes, sills , and plugs, which dis-__ 
tuxbed the strata in many places and caused ccking or alteration of the coal 
in pete of many mines. 


; metas’ of the coal measires, number of of beds, and quality. af coal airfer 
in each field and-even within the same field, There are many coal beds in 

some of the fields, but only a few are worked or are of commercial value. 
Geological and physical conditions limit the workable beds at each colliery 

or mine. In general, most coal is produced from mines that work several beds, 
many of oo are eoparated by only a few feet of rock strata. — 


The: aip of the coal beds’ varies greatly in- ‘the different fields an: even 
within the samo fields; _ however, se ali the coal is. ae ce from beds 
that aD 10 “to 18°, 


The: ongwall aoe an of mining is ‘used, except in ‘the few mines that apie 
@ room-and-pillar system. The majority of the mines employ an advancing- 
longw2ll system in order to avoid oxtensive development; pa a few mines 
use the ae: reves sy stom. Rak es 


NUMBER OF. MINES AND PRODUCTION 


Bof ore hia: war in: a9ha,; ‘and | particularly after the’ “etart of hostilities | 
With Chine in 1937, an intensive effort was made to develop new coal ficlds, . 
and many new mincs worc opened. This was apparent from the increase in. pro- 
duction to more than 57 million metric tons in 1940; howevor, since August 
1945, production and number of active mines have deorcascd markedly. 


| ‘The number of minos'as- of Decomber 17, 1947 (inf ormation furnished by ‘the 
Coal Association of Japan), is shown in the following tablos bbs 


TABLE 4 : Number of kurles of sek mice: in Tapen, pa ceaisee igh7 


| | 2, ~Hbandoned or re 
aaganae oo | coe mines’ idle mines . Total 


HOKKALAO. coc ceccccccccvccccvece : eet 
Hastern Honshue.cccsscovcvscees |. . 157° 
Western HOMGHU. 64 eidiwews eo c0 axe 114 
KYUSHU sss 6:6.60 ew siseee es vec ee wewwe 178 


Totals rcroreresccreccererece ONS. © ARIMA BET IR pel 


' These figures reveal. that’ only. 70 percent of the aiage in Sagan were - | 
active ‘and producing coal. _ No. reason, was given for the. large number. of tale e 
miries, but apparently many of them were high-cost operations that were opened : 
during the war, and the cost of maintenance was too high to permit operation 
under prevailing conditions. The scarcity of mine workers and lack of equip- 
ment were responsible for the ‘cloging of many mines. Although information is ~ 
not available, it may be assumed that many of the idle or abandoned mines were 
small-properties or mines’ “partly ‘developed. 


3398 -h- 


Google 


Table 2 (from the same source as table 1) gives the fields and number of 
mines in the largest coal fields of Japan, from which 50 to 60 betas of the 
Japanese coal is mined. 


TABLE 2, - Largest coal fields in Japan 


i Abandoned or | 


telds Active mines | idle mines | Total 
Chikuho, RVUSMMecccsccecccesese fue 7 OF 
Ishikari, lilokkaido.. eeoeeeceeese | 75 16 | ; 91 


Joban, Honshvie ccocccccscccccceos 
TOCK As 6636 96:308 04 006 0s00 408% 


The Chikuho end Ishikari fields each produce approximately 25 percent of the 
total tonnage. The mines in the Joban field produce black lignite and low- 
grade bituminous coal with low calorific value and high ash content, This 
coal ts important because of the nearness of the mines to the largo industrial 
arca and markot for coal near Tokyo. 


The gradual increase in production from 1932 to 1944, tho sudden decrease 


in production thereafter, and the increase in number of cmployces are shown in 
table 3. — 


TABLE 3. - Coal production, Japan proper, 1932-6 


Average number Production, Production per year 
Year. of omployees motric tons per employee, tons 

Dae ecccccccceses 137,975 25,055,375 203 

5 A ie PO Oe Ee 143, 602 | bo 523,746 226 

An an eatneaee 168 524 35,924,989 215 

Lee Sh abeees nqess < 175 ,137 | 37, 762, 491 216 

yo > IS ee 198, 346 41,802,711. . | 211 

Bare ursresess 203 

19 hsenbiaesnter 185 

SI Tt6ehscqeces.ces 179 

BNE 6 6624646656 71 318, 222 b hy ge 

MERe es iccesncéat | 55,602, 534 : . 158 

SER cAbosesvivesr 54, 178, 5h ’ 140. 
RPlascpooccasess - 55,538,802 136 
We vseceees 49, 345,008 122 

BOUS so nncedoeocees 22 sie 538 . By 

TOUS, Scecsccccsce 41,981 20°50 “he 66 


Production increased several million tons. eppually from 1932 to 1940, 
after which (during the war years) it decreased slightly. A dccrease of about 
10 percent occurred from 1943 to 1944, which was apparently the result of lack 
of repair and replacement of equipment, lack of proper devolopment, and short- 
age of skilled mine workers. The sudden termination of hostilities and .tho 
eg ea the Japanese oconomy in 1945 account for the low production in 1945 
and 19) 
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Increases in employment did not reflect proportionate increases in produc- 
tion from 1935 to 1940. This is shown in the last cclum cf table 3, which givos 
the production per emplcyee per year. As the number of employees increased, the 
tonnage per man decreased. Aftor 1940, the rate of production and tho total 
production dropped, except for 1943. The cause of this was not determined, 
but it is interesting to note that as tho production pcr employee decreased, 
the percontage of accidents increased, as shown in subscquent tables. This is 
a good illustration of a drop in operational officiency and indicates the 
close relationship that oxists betweon good safety practices, efficiency, and 
production. >: 


ACCIDENT STATISTICS © 


- Accident records and accident frcquency rates are compilod and kept at 
all mines visitod, Some of the companios kecp comprehensivo, detailed records, 
consisting. of charts or graphs, that give location, cause, type of work, parts 
of body injured, percentages of injuries, and injury rates for the differcnt 
causcs; howover, evidenco was lacking to indicate that the information contained 
in these claborate charts and rccords was put to any practical use in planning 
and directing accident-prcvention activitics. 


Records of accidents are collected by tho respective district offices of 
the Coal Board of the Ministry of Commerce and Industry and by the district 
offices of the Coal Association of Japan. These data are sent to the central 
offices in: Tokyo, where records: are: compiled on a national basis. — 


+ “The frequency of accidents-is reported -and compiled differently in Japan 
than in the United States, Ths Japanese have no uniform or standard method 
of keeping accident records and calculating rates as is done in the United 
States. When the various mines were visited, the lack of uniformity in the 
study and roview of accident. records was notod. The srcatest difference in 
the method of classifying accidents was found. Some commanios record all 
accidents, even minor ones, regardless of the time lost, whereas others rocord 
only those in which three or more days are lost. The terms "total-permanent, * 
"nartial-permanent," and "temporary-lost-time" are not uscd by the Japaneso 
in classifying the severity of injuries. The terms genorally usod for sevority 
are “scrious" (major) injuries, in which 14 or more days are lost from work, 
and "slight" (minor) injurios, in which 3 to 14 days arc lost. Such a classi- 
fication is general but it 1s not uniform for different minos and compantos. 


In Japan, accidont-frequency rates aro compiled by several methods, ‘The 
rate of fatalities or injuries for each million tons produced is similar to that 
in the United States. The Japanese also use the rate per 10,000 tons of coal 
produced. : 


Two methods employed by the Japanese in compiling injury. rates aro (1) 
fatalitios and injuries for each 1,000 omployces and (2) the number of fatalitics 


or injurics for each 1,000 man -days, A man-day is cquivalent to 8 to 10 man- 
hours; however, during. the war the number of man-hours per day was indcfinite. 
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Frequency ratos are not compiled on the basis of man-hours of exposure, 
as is gonerally done in the United States, Severity rates, based on the number 
of days lost in comparison with the total man-hours of exposure, were not - 
given in any of the records examined. 


The number of fatalitios and injuries and ee eee rates from 1942 
to 1946 aro shown in table 4. It should bo noted that one of tho rates is 
based on 1, 000 a a ach 


TABLE he - atalitios and snquition at Japariese eae minos, | eae 


| fo | Rate per 1,000 °: Rate per million 
: Production, | Numbcr of - employees metric tons 


Yoke aeteic tons Patald tice Ta irios Fatalitios|Injurios Fatalities Injurios 
1932,.; 26,053,375| 035 5,50 50 "Wek | 23 2008 
1933../| 32, 523. 7h6) 780 58,178 5.4 1. 45 : " 2h 1789 
193h,..| 35,921,989! 825 6h, 474 4.9 393 ¢ * 23 1795 
19356! 37; 762, 491} 1,038 62, 109 5.9 355 l 27 | 1645 
1936..!' 41,802,711! 1,051 60,963 5.3 307 f° 85 , 1458 
1937.. | 45,257,877: 88) 66,283 4.0 298 | 20 | 2h65 
1938.4, 48 , 683, 689 | 1,165 69,178 4h 262 ! 2k 1ke1 
1939.2} 52,408,541; 1,226 ~. | 78,061 4 266 | 23 1489 
19h0,.: 57,318,222; 1,354 83,513 4.0 1 8h 1457 
1941..! 55,602,354i 1,502 83,739 | 4.2 | 28 
1942...) 54,178, 75 1, 488 84,247 3.8 / 27 
1943.1: 55,538,802} 1,670 85,779 hoo | 50 
1944. . | 49 5,335,008: 1,966 | Ay is 4.6. | hO 
sth 22 2234, 538 365 i 48 

22, 6 | 2, “WL 


| fimnteboa by the Coal Board, Ministry of Commerce and Industry. 


The figures in table 4 may be quéstionablo because of, the method of :. 
collecting and compiling. the data, but the table-gives an over-all picture of 
tho accident record of the Japanese coal industry for the period during which 
proparation was being mado for war, during the war, and for a few postwar 
years. Tho table reveals that fatality and injury rates per million tons 
fluctuated during 1932-43, but from‘1944 to 1946, inclusivo,. tho injury rate 
increased. Tho oe rates for 1944-46 aro almost double the prewar figures. 


| The injury mates on the basis of 1,000. Sunieyees may re of interest, bat 
is of littlo value in analyzing trends of injury rates. This injury rate 
appears to show an improvement. in the injury trend, whereas a closer study of 
tho table will prove this to be a fallacy becauso croduction @sclined. Never - 
‘thcless, the table shows that in some yoars there was an auEy for overy 
two to threo workers employed. . 


True soubantaone cannot be made betweon the injury. . rates of ‘the United 
States and Japanose mines owing to differences in mining conditions, but it 
is intoresting to note that during the period covered by this table the 
fatality rate por million tons producod by bituminous-coal mines in tho United 
Statos docrcased from 3.09 in 1932 to 1.50 in 1946, and nonfatality rates 
docreased from 152.3 in 1932 to 82.7 in 1946. ‘Thus it would appear that the 
fatality rate in Japan for 1946 was 27 times greater than in tho United States 
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and the nonfatal rate was 33 times greator. Fatality ratos in European coal 
minos comparc closoly with those in the United States, and the above compari- 
gon was 'used to show how Japanese a groatly exceed thoso of the United 
Statos and Europe. 


- - The excossivoly high fatality and: injury ratos in Japanoso coal mines 
are Gee nas in the following tables — 


TABLE oa = Number of metric tons per fatality ¢ and injury 
ee ee eee | aRSapenese coal mines ° 


y, ca "Tons — | 
are year to veee! 
93 wecccece seis ; 


3° fanare : 
1975 ccccccccees ! oe 36, 400 . l 610 
LOUO cc cwaiccasoas ~ hO , 300 |. _* ; . 690 
VOW ei6s65 sous 3 : 35, 100 ee | Eas 660 - 
IONS e chaos ones: . 36,400 <a : os “640 
IHS. cocenccces. | 7 35,300 : : 650 
VOU dase ce eee” oe 25 , 100 ee | | 500 - me 
LHD. oe eescceee i : 20,700 é : { - 460 
1946 + 24,500 "370 


@#e0e0t@e0%80 0 @ 


This table implies that numerous hazards are nieeent. safeguards -s are 
absent, or safety consciousness is lacking in most Japanese mine workers - 
probably a combination of: all three factors. The tonnage produced for-each 
fatal. or nonfatal injury is very low, The tonnage per fatality decreased 
rapidly during the war, from 1940 to.19h5, Similar decreases, adthouge not 


_. in the same rese » were noted for AnJury rates. . 


If the Hicuniaeae cous industry of the United ‘Btates had injury rates 
similar to those in table 5, approximately ‘e2 thousand fatalities and over 1 
millton-irijuries would have occurred in 1946. Between 500 and 600 thousand 
. ‘tons. of:.coal are mined in America for each fatality, and many mines produce 
more than a million tons armmually without a fatality. In 1947 the. bituminous- 
coal mines in Pennsylvania established an an ree veo as oe more 
oe 7 aon tons aD, paiaes eae 


Tables 6 and 7 shoe ‘the re of fatalities and nonbatadaties; respec- 
‘tively, by principal causes, from 1938- 1946, Fatalities and nonfatalities 
caused by falls, transportation, and miscellaneous underground causes, and’ 
“_surPace accidents increased each succeeding. year until 1944. - After 194k, 

: there. has been a marked decrease ‘in-the number of accidents; in 1945 there 
were approximately one-half as:many as in 1944. Although the number greatly 
decreased, it does not necessarily follow that the trend of accident rates ia 
down. Whereas the number of accidents decreased, the frequency of accidents 
showed a marked increase. The number of employees decreased. about ©} percent 
during 1945, following, the cessation of hostilities. :Many mines were closed 
bocause wankers) lett — and. product son decreased. : from. a to 22 million 


a cae 


ry 
} . 
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TABLE 6, - atalities by principal causes, 1 ~6 


Underground 
: | Inrush of | , 
Year . | Falls |Haulage | Explosions | water | Miscellaneous Surface Total 
1938,..004 481 | A 276 23 129 Ss 1,105 
1959.00. | 520 | 257 | 22 | 15 137 75 i, "226 
1940.0... | 682 |; e278 | 130 LO 170 - OT 1,357 
194l. es. | 789 1 267 265 5h ! 152 fy ¢ ed Sse 
WOME FPL IO TIT |} 271 | 127 221 92 > | 1,488 
1943..6.; 809 | 339 | 259 197 66 1,670 
Ih. see | 950 ! | oTh 103. «|: 1,966. 
WW5eeee 517 | | 25) | 1,077 


1946...) 419 


Agee sse jt 


265 
TABLE 7. - Nonfatalities by principal causes, 1938-46 


920 


Un¢é@ erg r oun. ¢ 


| | lInrush of | ) 
Year | Falls | Haulage Biviies als | water | Miscellaneous |Stirface| Total 
1936... 106,310; 11,2h9 5 ee | 23,879 7,027 | 69,1T¢ 
1939... 129,824 | 12,899 251 — pee 26,894 8,176 | 78,058 
1940... {32,578 |. 11,936 96 , +3 1 28, 699 8,770 1 82,082 
1941... [32,631 | 13, 88h 185 | 28 | 28, 366 8,671 | 83,765 
19h2... 132,845 | 14,429 128 0 | 27,525 9,320 | 8h,2h7 
1943... (33,683 | 14,923 | 133 | O | 26,093 {10,947 | 85,779 
1944... bg “59 | 17,406 282 | O | 30, 106 12,475 | 98,728 
1945... |18,235 | 3,740 82 | 8 | 19,212 | 7,737 | 49,014 

1946... |21,164 | 2,28 Needs 2x8 Tehdes << 28, 049 2, 479 | 61,112 


Whereas the number of accidents decreased, the frequency of accidents 
showed a marked increase. The number of: employes decreased about 2) percent 
during 1945, following the cessation of hostilities. - Many mines were closed 
because workers left them, and production decreased See a7 to 22 million tons. 


The cause of most accidents in Japanese mines, as- in all’ ¢oal- producing 


countries, is from falls of root and face. Appr ORE eely BE ela of, all. 
injuries result from this cause. .§=- _—- 


Haulage is the second principal cause of injuries; 17 to.20 percent of 
all fatalities and a to 17 percent of the nonfatal injuries result from this 
cause, 


Explosions of gas and coal dust cause a large number of fatalities in 
Japanese coal mines. During the period 1938-h6 a total of 339 explosions 
occurred - an average of about 38 a year - causing 1,703 fatalities and 1,373. 
nonfatalities, an average of 5 fatalities for each explosion, The number of 
explosions was Ba less in 1946 - 15 with 40 fatalities. 
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Some of the greatest disasters in the history of coal mining have occurred 
in mines under Japanese management,” Thé éxplogion in Honkeiko colliery, 
Majichiria, Gn ApriI 26,°1942; caused 1,527 Patalitiés and 268 injuries. An 
explosion at Fushun collieries, ‘Tashari, Metichuria, ‘in Juné 1917, took 917 lives. 
Although these explosions did not occur in Japan prover, nevertheless the mines 
wére thanagzed and operated by J&pariese. “Another explosion. at the Hogyo - 
cee Kyushu, in 191k caused the death of 667 workers... 


- Many of the explosions probably could have been averted and many lives 
saved if ventilation at the eee faces had been better and by the i eres 
use of rock dust. 


‘Miscellaneous accidents consist of indinios caused = ‘cpliesices ; 7 7 
machinery, electricity, and other causes, all of which account for 10 to le 
percent of all fatalities and about one-third of all noérfatal injurics. 


‘COAL MINE INSPECTION AND. SAFETY ‘EXPERIMENTAL STATIONS 

The. inspection of coal mines in Japan is” under” the jurisdiction of tho 
district offices or bureaus of the Coal Board, an agency within the Ministry 
of ‘Commerce and Industry. ~~ ‘The inspection service: -and: administration of ‘safety: 
laws is a branch of the Production Division of the Coal Board. The central 
office is in Tokyo, and district Coal-Board offices are situated near the 
centers of the large poal fields in the islands. Each district office has 
several branch offices. Inspectors and part-time inspectors are assigned to 
the ‘various district and ‘branch offices and inepoct or visit the mines in the 
respoctive jurisdictions. 3: a , 


“the following nepert. of the Ministry of Commerce and Industry gives the 
names of ‘the district offices: and number: of at al as: of March 31,°1948: 


Number of ins Sctora 


. | Name of office | 
Coal Board, WDC Osasui osc ae sueaeerenest 


¥ 
Fukuoka (fyusmu) Coal Bureau. -cecccccecs | 70 
Sapporo (Hokkaido) Coal Bureau. ..sesere 


Taira. (Honshu) Coal Burcavisesecccccccees uae 7 8 
Ube (Honshu) Coal Bureaticc.cccccecsecce 


joy ci: area a eee ere ar ey er rar ae ee ar ara 


__A part-time inspectar, in‘ addition to devoting part time to mino inspec- 
tions, performs other work in the Coal Bureau. Each of the above-named offices, 
excopt maa has several branch offices situated at or near large coal-mining 
centers. . 


a study. of reports prepared by ‘the di strict offices showed’ that gassy 
mines are inspected more frequently than.nongassy mincs. Discussions with 
officials and mine.workers at the mines visited disclosod that government 
inspectors had inspected thoir mines within the past ‘year. The thoroughness 
of theso inspections could not be ascertained, bcocause no reports of safety 
inspections were available for examination. Tho district reports that were 
examined indicated that thorough and conciso records are kept on ventilating 
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equipment, other mining cquipment, air readings, quantity of methane produced 
at each mine, and injurics. Tho effectiveness of the present inspection of 
mincs could not be dotermined; however, it was ascertained that before tho war 
tho inspoction of mines was more thorough, and more emphasis was placed on 
safoty. Moreover, during the war, safety was given little if any considera- 
tion, as oll efforts wero devoted to increasing production. The great increaso 
in accident rates during tho postwar period was ovidence that speoguceten was 
stressod at tho expense of safety in the mines. 


Coal-mine safocty laws wore changod and rewritten in 1929, In 19h0, a 
well-written ordinance for Class A (gassy) mines was enacted, This ordinance 
required the use of approved (permissible) electrical equipmont and explosives, 
rock dusting, closed lights, and many other provisions; however, from tho 
numerous cxplosions that occurred subsequent to the adoption of the ordinanco, 
it appears that its provisions were not strictly enforced. The war occurred 
shortly after the ordinance was enected, and because of the difficulty of pro- 
curing berts for replacement and maintenance of mining equipment, which had no 
| react it my. have been eee ene or impossible to enforce the BP Ove tone 
£f the ordinanco. ~ 


At the presont timo a new coalemine safety law or code.is being promigated, 
which will givo powors of enforcement to tho agency administering the law. 
It also is proposed to cstablish a separate safety-and-inspection division, 
‘which will be on the samo level as other divisions and not. a subordinate part 
of a largor division, as in tho prosont organization. The adoption of a new 
safety law and tho cstaablishmont of an agency with onforcement powers and 
duties relating solcly to mine inspections and mine safoty undoubtedly will 
assist in reducing tho high accident-frequoncy rates in Japanose coal mines. 


The Coal Board, which is responsible for coal-mine safety and faenectioa, 
maintains two saf oty - experimental stations, both mow as the "Research 
Institute for Prevention of Coal-Mine Explosions.” One is at Sapporo for the 
mines of Hokkaido, and the other is at Nogata in northern Kyushu for the mines 
in Kyushu. Both of these stations aro a part of the inspection service and 
cooperate closely with it. 


' The Negata station was Sstnpi teed in 1915 as a flame- a secon: : 
station attached to tho Fukuoke Mine-Inspection Department. Later this station 
took over the facilities of the Chikuho Coal-Mine Association and was equipped 
with a testing gallery. In 1936 the institute began to study and test olec- 
trical cquipment and instruments for mine use. In 1938, it was fully estab- 
lished as a coal-mino-explosion-prevention-research institute. 


The activities of the institute are chiefly concerned with the prevention 
of explosions of gas or coal dust in coal mines. Coal-mine explosives, 
electrical equipment, and instruments that are likely to ignite gas or coal 
dust are examined and tested for official approval for use in the mines. The 
institute is equipped with a testing gallery (similar to the Bureau of Mines 
testing gallery at Bruceton, Pa.), ballistic pendulum, impact machine, and 
laboratory for the testing of explosives. Electrical equipment is tested in 
steel cabinets of different sizes, but the testing is limited to small-size 
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squat: because the lapaeat cabinet. is 8 ~ 4 by 4 feet. Flame safety. “2 
lamps are tested in a lamp -~- testing gallery: similar in size and construction 
to the one at sd Bureau of. Mines’ Central Exper iment piewees Pittsburgh, Pa. 


In addition to teste on explosives and eléctrical equipment, tests are 
made on all methane, detectors and anemometors before they are approved for 
underground use,-and. or semiannual or annual tests are made on all detectors 
in service... Anemometer Are: ro. ‘to the ines tute for. enocitns and calibra- 
tion. . , . 


ee and bots ee parece aa the acme eet dusts from 
all Japanese coal deds and on the uel eetion of rock dust to prevent the | 
propagation of dust, GFP Ten Lene. eR ‘s 


The institute at ‘Sapporo, Hokkaido, was established in 1938 for ‘the pur- 
pose of conducting research on the prevention of coal-mine explosi ons; however, 
the buildings were not completed nor the equi pment installed until late in | 
1939, so it. was not until 1940 that work was started. Activities and research 
are similar to that performed at the Nogata Institute... The work and research 
conducted at, both institutes have been of great value to safety in Japaneso 
coal mines, and ae should exert & greater a ones in the Future. 


Information portaining. to safety. ‘in ee should be more widely dissemin- 
ated than at prosent, Reports. on investigations and research are published as 
technical papers and read before technical societies or associations; howover, 
more would be gained if the results of’. ‘roscarch: in saf.ety. were published in 
the form of, ‘circulars for ‘distribution to. add those. interested in mining, 
particularly - the mine worker» So 


Sela 


Training and instruction of miners in the uso of self-contained breathing. 
apparatus aro sponsored and conducted by district coal associations or by 
groups of coal operators. The froquency. of gas and coal-dust oxplosions in 
Japanese minos undoubtedly has: had a beneficial inf lucnce on both the efficient 
maintenance of ‘rescuc stations and tho training of minors in the use of rescue 
. apparatus. Rescue stations are maintained at all large mines that were 

visited. Those aro equipped with self -containcd oxygen . breathing apparatus 
and accessories, and rescue crews are well-trained. Equipment from neighbor-" 
ing mines is erates 6. for use’ at mines Jacking se rescue facilities. 


The sauimeait exémined - ‘Was in good eonaieica: fo iimeintalned, and always - 
available for use. The equipment was stored in separate buildings or in a 
section of a large building, and one or more persons were responsible for its 
maintenance, Each mine has trained men (the number depending on the size of 
the mine) who are organized into teams of relief squads, which are available 
in the event of disaster. --These men are regular members of mine-rescue crews 
and receive small monthly payments in addition to their regular wages. Train- 
ing periods, at least four times a year, are required of each, for which 
additional compensation is paid, 
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In Hokkaido, the training of workers was under the direction of the 
Hokkaido Coal Mine Rescue Association, The director of this association has 
assistants who conduct training at the mines belonging to the association. 
All the large mines in the Hokkaido coal fields have a large number of men 
trained for rescue and recovery work. One mine visited has 76 trained men 
and 63 scts of apparatus; another has 93 traincod men and 25 sots of apparatus. 


A large mining company in tho Iskikari coal field has opened a small 
mino that is used exclusivoly for training purposes. The mino for training 
is oponod in a hillside by two parallel entrics drivon level for a short dis- 
tance, thon dip 20° for a short distance, and finally become level again. 
Crosscuts aro driven betweon tho entries, and short rooms and lovols are 

iven crf the ontries. A furnace was built alongside ono entrance for filling 
the mine with smoke while mon were in training. The mine was designed to 
simulate conditions that follow explosions, Obstacles such as rock falls, 
low passagoways, and other obstructions are provided. Men are trained to 
ercct doors, hang brattico, build stoppings , and do other necossary Ree OTeD: 
work. 


Mon who complete the initial training course (which requires 5 days) are 
given certificatos; however, to be members of rescue’ crows and receive extra 
componsation, additional training is required at least overy 3 months. As of 
Decomber 31, 1948, 1,123 mon have been trained in rescue work, and 386 sets 
of apparatus are available at mombor mines, according to a a ae of the 
Hokkaido Coal-Mine Roscue Association... 


At Nogata, on Kyushu, the Japan Coal Association maintains a well-equipped 
mine-rescuo station for training, instruction, and research in mine rescue 
work, Tho station is staffod with seven employees and has complote facilities 
for ropairing equipment and training men, It is also equipped with a large, 
nonflammablo training gallery, about 75 motors long, built in the form of a 
single entry with several turns. Side galleries are connected to the main . 
one to similate rooms or cross entries. Soveral heaters are installod in the 
gallery to raiso the temperature to reproduce conditions that may be found 
at mino fires or after oxplosions. <A furnace is used to f111 the gallery 
with smoko during training periods. 


Certificatcs are issued to those who successfully complete the nite: 
rescue course, and additional training is required overy 3 months. for members 
of the mine rescuo crows. 


The association roports that up to March 1948, 3,455 men had been trained; 
1,399 trained men wore available on Kyushu, and 155 sote of pene were 
available at the monbor mines. 


The rescuc apparatus used is of Japancse manufacture and is patterened 
ter tho Gorman Draeger, but is modified in design and construction. Masks 
or half masks are uscd instoad of a mouthpiece, nose clip, and gogglos such 
as aro used with most apparatus manufactured in the United States. Only a 
few gas masks similar to our eee -type gas masks were found at any of. 
the stations. 
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Two models of mine rescue equipment are used; the more recent model is an 
improvement over the older medel. The later model differs in the operation of 
the bypass valve. ‘The bypass valve is a push-button-type valve placed at the 
bottom centor of the apparatus near the.reducing valve. The valve is operated 
by a slight pressure or a push of the. button, and the oxygen bypasses the re- 
ducing valve: from the high-pressure line to the intake breathing bag. This is 
reported to be a mich simpler operation and ts considered safer than control- 
ling the bypass oxygen with a-wheel valve placed on the waive stem of the 
oxygen ne 


a AID © 


“It is said that first-aid meets were held by Japancse mining companies 
before the war and that some first aid was. taught the. miners; however, little 

' evidence of first-aid training or first-aid equipment was observed in many of 

the mines visited. Soveral companics had men (mostly staff. membors) who 

administered first aid and had first-aid equipment underground. The mombers of 

the rescuo or rolief squads were taught first aid and supposedly rendered it 

to those injured underground. Genorally, first-aid training-on the scale 

practiced in the United States is unknown in Japan, which probably accounts 

for the. lack of See ae eee ees of Japanese workers. 


SAFETY ORGANIZ AFTONS 


Lt woul’ be difficult to evaluate ‘the G censes eee scsaneations as 
they seemed to- exist at: the mines: visited..°-At cach mine there was a general 
director or supervisor of safety for the entire operation. Someone also was 
responsible for safoty in each pit, surface operation, or department. Some 
companies had a director who devoted full time to safety, whoreas in others 
a plant manager, chicf engineer, or diroctor usually was in charge of safoty: 
and had’ staff mombors ee oepeaes hs? for safoty in their peepective departments 


Noarly Overy mine had a pacrey jolicpianiel saf ety orgentzation, 
Unfortunately, these appoared to bo organizations cn paper work only, as 
inspections of the minos revoalcd little cvidenco that the work of the safety 
organization. was effoctivo. The safety dopartmont at some of these operations 
had scvoral hundred employees who supposodly wore responsible for some phase 
of safcty in or around the mines. Fow of thcse numerous omployees, such as 
fire bosses, safety-lamp attendants, all workers Imown as guards, and many 
. production omploy cos dovoted full time to safety work; they shared the 
responsibility with supervisors who, in'turn, woro: accountable for thoir 
dcpartments or scoctions. The porsonnel of the safcty organizations did not 
scom to have a eed understend ing al —— nor tho eure to apply ae 
“Moasurcs, 

Safety committocs pave on er ee eee mines ai tein: the past ycar 
and are composed of members selected from the staff and from the mine workers' 
union. The duties and functions of these commttces are not the same at all 
the mines. Generally, their duties are to inspect. mines, report hazards, 
recommend the correction of existing hazards,’ investigate and discuss accidents, 
and assist the safety department. At some: mines. the commttecs have been an 
asset and have helped to reduce accidents,’ but at many the members apparently 
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have little knowledge of safety or accident prevention, with the result that 
the committees devote most of their discussions to matters other than safety. 
. Because cf postwar conditions and labor unrest, management appeared to have 
little or no control of the mines.. Despite safety organizations and safety 
comm eveee) the cooperation, voluntary .spirit, ieee Loe. erithusfasm noceeeny 
for ae safe operation of mines are lacking. :: | 

The methods used to improve. safety and ihe eae ‘td ‘make the workers 
safety-conscious differed greatly. at tho various ‘mines. .Prizés were offered 
at several mines for safety postera or drawings, which were displayed. One 
- company used srall picture slides to show employees the hazardous and the 7 
safe way of working. At some mines, general safety meetings were held for 
all employees; at others, meetings were held for. classes of selected employees 
before they wonton shift. One company utilizes a rather large illustrated 
booklet, which shows how accidents are caused and gives instructions on the 
proper method of working. A large mine in Hokkaido had the five principal 
rules of safety posted at the entrance to the manway. Several companics had 
printod safety rules for the conduct of employces. These are but a few of 
the mothods employed by some companies, and it shows that attempts are made 
to create safety-consciousness in the workors even though the EooUCtL On Or 
accident-frequency rates is not noticeable. 


Saf ety is strongly emphasized annually throughout the coal mines of Japan 
during ‘the weck designated "safety week." This is observed the first week of 
July and is sponsored by the Coal Board and supported by the Japan Coal-Mining 
Association, each district mining association, and cach mine, At this time — 
repair and replacement of saf oty facilities, safe opcrations, instruction of 
the workers in safety, and safety mectings are stressed. Mines or individuals 
are commondcd for good safety records or outstanding safety achievements. 
Considcrable work and effort are cxpondcod in preparing for this. week, and 
the number of accidents has generally declined. Thus, “Safety Week" may 
justify the time and effort put forth, but it docs not tako the prace of 
Hhioiing and practicing saf ety every day. 


OBSERVATIONS AT DIFFERENT COAL FIELDS 


Although many hazards are common to Japanese coal mines, unusual mining 
conditions and geological formations create hazards that are morc pronounced 
in some fields than in others. This is best illustrated in the Miike and . 
Ubo ficlds, where the mine workings extond under the sea, and in the Joban © 
ficld, where the coal measures are in 8. hot-spring area. , 


‘Joban Coal Fiold | 


The Joban field, which is one of sevoral on Honshu, is on the Pacific 
coast northoast of Tokyo, and, despito tho poor quality of coal: produced, it. 
1s one of the most important coal ficolds in. Japan because of its proximity to 
Tokyo and largo industrial arcas. Tho rank of tho coal is lignite, which | 
has a high ash content and low calorific value. The following analysos of 
raw coal from two beds in one of the large mines are typical of this ficld: — 
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MOLBTULCe oer ccvcccocccccncerevecveserssevceecece 11.46 oo 9.1L 
a PE sw -k6-6-o we whe See wre 6 io ole 6 6 eww OSC 8 os wee es pink? 31.79 - - 31.40 
Volatile HAtLCrsseseesereeesenscecescoesceseeeee | . 31.63 32.38 
Fixod GEY DOM ss 5.5 weie 0:9 0'5a:8 0.6 0k'es wseees 80s cee e eles ae 25.10 27.11 
Otel 5.5.55 cs aes bcuseae een on eters 100.00 oe 100, 00 

SUIEUT se eestvoevece verse eceseescvesereeesoses, As; 2.80 


Hoating valuos; = : 
Kilogram-calorics ‘por Boum casacieinwnt: eee a 1,964 | (2,025 
B, t.u.'s por DOWN e vse ecererrsosscssseosrerces oy 8 028 


‘The proparcd coal has. an ‘ash Grltenk Feng ing on 2h porcent for fino 
coal (3 millimotors) to .29.5 porcont for lump coal. The hoating value rangos 
from 2,223 kilogram-calorios (8,820 B.t.u.) for lump coal to 2,404 kilogram-— 
saloeies (9,540 Bot wu.) for fino coal, At prosent, tho coal ip used on tho 
railroads and by the Alliod Occupation Forcos; however, during and before tho 
war tho coal was usod chiof ly as industrial fuol and sie the manufacture of 
synthctic oil, ; 3 = 


. Tho goological structure of the mines visited is vory ee There 
aro. many synclinos, anticlinos, » and faults. Granito is immediatoly beneath - 
tho .coal Toasur os, and in many placos intrusions of granite occur in. the coal 
bods. Hot springs, too, are prosont in most of the rogions where coalis ~. 
mined, which causcs oxcossjvoly high temporatures undorground and presonts a 
eonstant danger of flooding the mines with hot water. Whore tho granite 
intrudes tho ‘bottom S0ee Body tho hazard of a, puddin mush of water is 
always Deron te 


Five beds in ono. pat of the ficld and six in another aro known to be 
workable; howcver, only two at some minos and three at others are ae HoEKoe 
These beds dip from 8° to 15°, .-. - 


The minos of this ficld havo a major pumping: cui 'Thoy are. very wet | 
from hot water, which scops through the roof ; this water:is conducted by open > . 
ditches to gathoring sumps or to main sunpS , from which it is pumped to tho “on 
surface by largo, electrically driven pumps. In‘sovoral of the minos an | 
avorage of almost 50 tons of .wator 1s pumpod for oach ton of coal mincd. One 
company roported that 65 to 70 porcent of. tho electrical enorgy required at | 
the mino is used for drainage purposes. Tho tomporaturo of tho water pumpod — 
from ono mine is 93° F.; this is typical of the ficld., At ono mino the wator 
4s pumped to a largo surface pond-‘that covers approximatoly 1 acre and is 
usod for bathing purposes. During: tho visit to this mino ih February 1918, _ 
many of the workmen and pooplo.of tho town were bathing in the pond, although 
the tomporaturo of tho. air was considorably below tho tomporature at which: 
wator froozcs. Se 


The working soctions aro ee ecaaie ‘warm bocause of the hot water that 
falls from tho roof, and the mino atmosphere has a high humidity, usually 90 
percont or more. At tho Yumoto mine, Joban Coal: Mining Co., a tomporaturo 
of 93° F. and a relative humidity of 100 porcent were measurod at the bottom 
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of a shaft through which approximately 240,000 cubie feet of a ir per minute 
was being exhausted. Also, a temperature of 103° F. for both dry-.and wet- 
bulb thermometers was neasited at one of the working faces. The records of 
this comany disclose that the maximm temperature at this mine for December 
1947 was 47° C, (116° F.), and the mean average for the month was 104° F, 

The Yumoto mine is considered the hottest in the field. The others are not 
quite as warm and have temperatures ranging from 80° F. to 90° F, The workmen 
at the face wear very little clothing - a breech cloth and split-toed rubber 
shoes, The high underground temperature materially reduces the efficiency 
and productivity of the worker. Many of the workers spend less than half 
their time at work; the remainder is used as rest periods, It was reported 
to the author that after about 15 minutes of work the miners stand under a 
shower or a discharge of cold water piped from the surface, thus alternately 
working and attempting to cool off. Records were not available as to the 
effect of high temperatures upon the general health of workmen in these mines. 


The danger of inrushes of hot water from hot springs has been mentioned 
and, where this hazard is prosent, the panel system of mining is employed 
and provisions aré made to close off the area from the rest of the mine by 
heavy stecl doors set in reinforced-concrete bulkheads at the entrance to 
each panel. At times of inrush of water, or flooding, tracks and wires aro 
removed within a few minutes, and the doors are then closed. Pilot or test 
holes are drilled ahead of the face and at angles to it in areas where water 
is oxpectod. Fatalities and injuries have resulted from flooding of mines; 
the most recent occurred in Decembor 1947, when five persons were killed and 
one was injured. 


Another great problem in the Joban field is the spontaneous firing of 
coal in place, such fires being quite common. In ono section of tho field, 
fires brvcak out in the fractured coal at tho corners of places turned of f 
haulageways. The ventilation is gonorally good at these places, but the bed 
is fractured, and fire starts about 6 feet inside the rib, The ribs aro 
subjected to both vertical and horizontal pressures, which cause heat, and 
the coal oxidizos rapidly on exposure to air. The heat is ‘not dissipated 
quickly enough to prevent the coal from heating to its ignition tomperaturo. 
The mine officials bolieve this may be the cause of spontanoous heating of 
the coal or that tho heat may result from the drying out and "spalling off" 
of the coal at the face; nevertheless these are high-oxygen coals that firo 
oasily. Soctions of several mines, which were just in the development stage, 
have been scaled because of fires resulting a aaa combustion, 


Tho roof ig not bad in most Mines, and falls of roof ‘and face cause aig 
34 percent of fatalitics in the mines visited. This is a considerably lower .- 
percontage than the general avorage for most fields and individual minos. 


Vontilation 
All minos are ventilated mochanically by fans operated . exhausting. The 
volume of air is ampie in the slopos, entrics, and haulage-ways, but little 
air movement is apparent in face rogions. <A split system of ventilation is 


omployed, which is supplemented by blowor fans (called local fans) having 15- 
and 19-inch diameter steel tubing for conducting the ventilating current. 
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These fans are not very effective, and recirculation of air occurs. Although 
enough air enters the mines, it is not conducted to the working paces: 
efficiently, and too much cebencence is pence on ‘blower Pans. 


‘No methane was ustestea dn one. mine y Which was considered nongassy, but 
the other mines liberated small percentages of. methane. Freshift examinations 
are required in-mines where methane is liberated and‘ mén are searched for 
smokers' articles before they enter the mines. According to reports of ‘one - 
large “mining company in‘this field, le fatalities resulted from gas axplosicna 
in one mine during 1947. Rock dust was not distributed in any mine, because ~ 
all wernt places and. passageways were wet. 


oaace Preparation and Use of mepueatese 


Along the anata’ faces coal is broken: from the face by pneumatic picks; 
when picking becomes too difficult, however, -small charges of explosives are 
used, In raom-and-pillar sections. explosives are used extensively, although 

a considerable tonnage of coal is broken with pneumatic picks. Company rules: 
eronibit the use or oxDhoes ee if methane is- known to be present. 


Ameen nitrate explosives of a "permitted" type are utilized for blast- 
ing coal, and dynamito is utilized for rock work. Electric detonators or 
dotonator and fuse aro used for firing shots. Capped fuses wore found stored 
with explosives near working places, and little attention was given to Bafo 
po and Gaia of explosives ers 


Accident Statistics 


The fatality and nonfatal-injury rates are oxccptionally high in this - 
field. One large company that operates deveral collicries. having. several 
pits produced approximately 834,000 motric tons with 10,944 omployees during 
1947 and-had a fatality rate of 45.5. and a nonfatal- -injury rate of 5,882 por 
million tons of coal. An average of 0, oa ton per day is peomuney ‘by cach 
employ oe throvghout the’ ha 


Tho following tablo Zivok tho fatal: aaa notifatal- “injury rates of anothor | 
large gaa in this field for a: J -yoar, poriod: 


TABLE 8. Injury ratos in’ Joban_ bea fields 
7] | i Fatalities | 


Nontatal injuries 


Year _, | "To per mijj.ion tons | per mili‘.on_tons. 
19.22 | 590; ! 17.9 | 2,5 
LOWY. 6 | uu 933. | 29.4 1,957 
1945.4..! 307,181 |. 13. Sug +. | 42.3. 1,777 
rea | 264,677 | 3.11. | 691 i ve 2,611 
1 @@ee | 7 : 
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The fatality rates show.a marked increase from year to year and increased 
threefold in a 5-year period. The greatest increase occurred since the end of 
hostilities. . 


Safety Organization | 


The companies in this field have a director of safety and a safety organi- 
zation at each mine. 


The Sendai Branch of the Japan Coal Association conducts: a training 
school for the workers of the Joban field. for the purpose of training face 
workers in sefety. The men are trained at 6-month intervals and are paid by 
the companies while attending. The school is financed by the Coal Association, 
which obtains and pays the instructors. | oo 


Hokkaido Coal Fields 


The Isnikari coal field is the largest in area and the largest producing 
field on Hokkaido, the northernmost island of Japan. The island also has 
several other widely scattered coal fields, but only one (Kushiro) is of 
commercial importance, The Kushiro field lies along the southeast coast of 


- the island and is close to the seaport of Kushiro. This field, which is the 


second largest vroducer on Hokkaido, was developed extensively several years 
before the war, and production greatly increased during the war years; however, 
‘production is small in comparison to that of the Ishikari field. The remain- 
ing fields of Hokkaido are small and contain mines having small production. 


Ishikari Coal Field 


- The Ishikari field lies in the west-central part of Hokkaido and covers 
an area approximately 43 miles long and 9 to 15-1/2 miles wide. It is the 
second largest active field in Japan and produces about 25 percent of the 
coal mined in Japan, It also contains some of Japan's largest coal mines, 
four of which produced between 1 and 2 million metric tons each annually 
during tho war; of those, one produced more than 2 million metric tons 
amnually curing that period. a 


The field has many districts in which the geological structure differs; 
however, in general the structures are complex. In somo districts the strata 
havo becn sevorely disturbed and contain many synclines and anticlinos, often 
accompanied by faulting. Both normal and overthrust faults are extensive in 
some districts, 


Two hundred coal beds have been identifiod in this fiold; of those, 50 
aro considered workable, being at least 80 centimeters (31 inchos) thick and 
of good grade. Beds 8 to 10 feet thick are worked in some mines, but gencrally 
tho mined beds averago 1-1/2 moters (57 inches) in thickness, Whon more than 
one bed is workod in a’ mine, the uppermst bed is mined first. The coal bods 
_ dip from 15° to 75°, but most of the coal is produced in the flatter, disturbed 
“arcas, in somo mines, however, a considorable tonnago is produced from 
stoeply dipping beds. | 
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The coal of this field is of bituminovs rank and has a ‘high calorific 
value, which averagos 3,305 kilogram-calorios (13,114 B.t.u.). Somo of tho 
coal of the field makes a good-grade mctallurgical cokc; however, such coal is 
found in only two districts, This part of the Ishikari fiold is one of the 
few arcas in Japan where coke can be produced, bocause most of tho Japancse 
coke is made by blending coal from several sourcos, Before tho war, coal was 
imported for blending with domostic coal. | : : : 


At Prosont, virtually all coal is minod by tho advancing -longwall sy stem, 
the length of faco ranging from 60 to 120 metors (197 to 394 foot), doponding 
on the dip of the bed. In areas where the beds dip gently tho facos are 120 
meters long, whoro&s with stceply dipping beds (over 35°) the faces are only 
60 moters in length, The entrics or galleries are driven on the striko. - With 
gently dipping beds, the longwall faces are driven at right angles to tho 
ontrics. With stecply dipping beds, the face is drivon at an angle to tho 
ontries, so that the inclination of the face is about 30° with tho horizontal. 


With gently dipping beds, timber cribs are built to support the roof at 
the longwall faces, and in most mines the cribs are recovered as the faces 
advance. Roof material, debris from mining, or debris from the surface is 
used for filling cribs. Packwalls are byilt in the mined-out area as a 
longwall face advances, and.open-end packwalls are kept close to the cribs. 
The packwalls are made of waste material placed between the floor and the 
roofs; they are 6 to 9 feet wide and built so that their longitudinal axes 
are approximately perpendicular to the longwall face. ‘The open space between 
adjacentd packwalls is 18 to 30 feet, which gradually fills as the roof caves. 
With steeply dipping beds, the workings are backfilled completely for roof 
support. 


In the mines visited, the coal from longwall faces was hand-loaded onto 
chain-trough or belt conveyors and transported to mine cars in the entries. 
Haulage on levels is by battery or trolley locomotives or by endless mOnES 
Rope haulage oF used on main and secondary haulage slopes. — 


One mine in this field employs belt haulage exclusively from Pasa to sur- 
face. Belts range in width from 24 inches for gathering to 40 inches for the 
main slope belt. The main belt is installed in a rock slope on an inclination 
of about 12° and is 2,000 meters (6,562 feet).in length. ‘The company officials 
report that nearly 26, 000 meters (85, 300: sai of belting are in use in this 
mine. 


In steeply dipping beds, the coal moves 9 gravity through a steel chute 
to pockets, from which it is loaded into cars. Pillars are left along road- 
ways in which pockets or batterics are provided — collecting coal from the 
face. 


Geccitien deenanes are utilized in some since howevee: only one 
machine, a CLE2 Sullivan longwall, was obsorved at the mines visited. Several 
other coal- -cutting machines were reported. in. operation. at this particular . 3 
mine, These are of Japanese manufacture and aro similar to the Sullivan 
CLE2. Before the war many cutting machines wore in use, but owing to the 
lack of replacomont parts only a few are used at the proesont time. 
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. The el at the face is broken with jasmatio picks : or by: "shooting of f 
the solid," except in the few places where tho coal is undercut by ee 


Holes for blasting the coal are arilled by electric or - compressed-air 
drills, and "jackhammers" are utilized for drilling. rock. "Permitted" 
explosives are employed for blasting the coal in most mincs. The law requires 
only permitted explosives in minos classed as gassy or dusty, Shots are fircd 
olectrically with detonators that are equivalent to No. 6 in strength. Incom- 
bustible material, usually fine clay or shale in the form of balls, is 
utilized for stemming. - Wooden tamping bars are used. The firing of shots is 
“under the supervision of -local super visors or special shot firers known as 

"shooting guards.’ | , 


A type of sheathed explosive, described lJater, was used at some of the 
mines visited. At others, explosives were not permitted for blasting the 
- coal as a precaution against mine explosions. A study of the causes of gas 
and dust explosions for the past 10 years discloses. that 40 perce’ were 
caused by i or. occurred during blasting. 


The mines are vant iinted by fans installed on the surface and operating 
exhausting. Nearly all the larger mines visited had fans of large capacity 
that could have provided ample air if it had been distributed properly. Face 
ventilation was generally poor. The longwall system of mining, perticularly 
in steeply dipping beds, makes it difficult to provide ample face ventilation. 
Local or blower fans are used extensively to ventilate faces and dead-end 
- roadways, which are driven in advance at riadubcas faces.’ * In many instances 
the fans recircvlate ‘the air. ee 


Mothane ig liberated in most mines in the Ishikari field, and many are. 
classed as gassy. by the Coal Board. These mines are supposed. to operate with 
permitted or pormissible equipment and to follow regulations pertaining to 
gassy mines. Preshift oxaminations arc made, and examinations for gas aro 
required during the shift. Flame safety lamps and methane detectors manu- 
factured in Japan are employod for the detection of gas; howover, at scvoral 
mines visited flamo safety lamps wero not permitted underground, arid all 
examinations were made with methane detectors. Old and apaneaee workings 
aro sealcd because of the dangor of spontancous fires. — 


The volume of air passing ‘through the mine workings and the methane con- 
tent at faces and in return airways are measwed frequently and -recorded. 


Rock dust is utilized in most’ mines, atid the amount applied- depends on 
conditions in the mine. Rock dust usually is prepared from shale, which is 
baked and then crushed: to proper fineness. Entries were fairly well rock- 


dusted, but rock dust was not applied in face regions of longwall workings. 
Rock- dust barriers are installed and are of ‘two types: (1) trough type, 
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was piped to a batrel, from which’ ‘a* “pipe ‘extends that has_ an. sna opening of 
small diameter. Compressed air fortes ‘the water through ‘the pipe and causes 
it to discharge as a fine spray. Water is not used on the cutter bars of the 
few cutting machines that are operated! thie shortage of .pipe and fittings is 
given as the reason for 6 small _uiibe? of sprays for wetting the coal at | 
a a Face, 3 


ficchaent stattetics aS 
The fatality dah nebaent in sie rates for ‘the ‘nd ries in Hokkaido are 
exceedingly high. The following table gives the nutiber ‘of accidents and the 
rate per million tons of coal mined. It should be noted that this table gives 


the number of accidents and not the number of injuriea; aia more ne 
one person was pala in many a. ‘tile’ ‘accidents. 


TABLE.9. - Accidents in: coal’ fields of Hokkaido, 1926-46 


q Production 


Accidents por 


Year (1,000 metric tons) Accidents million metric tons 
192 oe Bn 4 oer i # 904 13,939 2 a 1 


| 

19F0.covevvece! 6,726 7,737 | 1,150 
19D eo nereeeeeey i, 8/318 tae 5,398 649 . 
FR, cen aegse el, 15., 377 5 | a” + 13,937 | 906 
Ie arya e'ee'e | - 15,746 "1,167 | 900 
WHO. cn cavvece| Sey GA | 1h, 402 | 920 
Wee eaticegsl oc. Atl ss . 15 ,030 | 961 
IGAR SC acccess | 14, | 15,722 | 1,091 
IO, cacahanesd 6,969 | 12 ,883 1,849 
RONG ca 5idaie Gara| i 8 : 1. 


This table reveals that during most of the war years there was little 
change in the rate of accidents. per million tons, but near the end of the war 
and during the postwar years the rate increased greatly. 


The following table giving the cause of accidents for the years 1945 and 
1946 shows the high loss of life that- occurred in the mines during the last 
year of the war. The number of fatalities and nonfatal injuries was greatly 
reduced in 1946, but this does not indicate a definite trend downward, as the 
preliminary figures for 1947 show a marked incroase over those of 19h6. 


‘TABLE 10, - Causes of asotdente bay Hokkaido, 1945 - -h6 


Causes 
Falls of roof and Goaless | G0 ; wey tA 2,441 
HAULAZCrcessecssvcesscuse | ; 99 zx 2,57 yh! 1,538 
Eloctricityccssccccccceas. | - 16 *| °555 CO Bid 2TT 
Gas and dust oxplosions.. |" 3h | eh 1 20 
| 


Miscellaneous sense aaa it “3 i 5,717 ) 22 | 4,027 
Total underground. .... 7 2 10, 99} I 162 ig 404 
6 1,6 : | 


EMCO rewWiee es sauccvaeen 


Production, -tonsS..scccsses | 
Rate per million tons.... 
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Table 10 indicates that falls of roof and coal are the greatest cause of 
both fatalities and nonfatal injuries, followed closely by haulage. During 
.1945 and 1946 thére were no large-scale mine explosions, which in previous 
years caused large loss of life in Hokkaido Iines. Table ll shows the great 
loss of life in the poeice mines from explosions during the 9 years -1938 to 
1947, inclusive.” 


TABLE ll. - Explosions and injuries, Hokkaido mines ; 1939-7 


. Explosions 


Year _ 
1G2G ececvecccccces 


ce 

TOW siateacceccang | “ S| se oh es | 58 
194 li awsees es ews 4 _ 9 alts. - 239 | 56 295 
VON scawe sess eawcc 2 H 15 | . 70 | . 96 | 16 

Ho Serer ere 6 . i 16 fr: Th 98 ! 172 
LOW. a4-6 5 Sse Gees 6 | 17 196 . | 118 . 314 
OU ccpcaie aes sass | ) 9 | 3h | ee 56 
WONG coos buuee boo%e 1 a ea ee 23 | 42 
NOUT kebiaceees-e wow 0 | Hans 5 12 Seal Ley 
LOCA Loe e.0-0 eee see ee i: ae 95 _~ * 96 . ee 53 | = A 432 


‘VYany of the explosions did not result in loss of life, and nearly all 
were local in nature, so that the effects were not widespread. Two explosions 
occurred in the same mine a few years apart and caused 177 and (109 fatalities, 
respectively. A study of the causes of all explosions reveals that blasting 
caused approximately 40. percent, smoking 20 percent, electricity 15 percent, 
and the remainder were.from mecellaneous | causes. 

The number of explosions with large loss of life in Hokkaido mines indi- 
cates that ‘one of the foremost problems in this field is to place more 
emphasis on the prevention of explosions, because during this period the rate 
Was almost one explosion for each million tons (of coal. mained with an average 
of 8 fatalities per explosion. : 

Tables 12 and 13 were taken from records of several large mines: and are 
_&iven to illustrate the aia increase in Scrat and loss ean in 
the past few years. 


' TABLE le. - Injur 


Indu 


—o rates per- 
Year Tonnage — ees tons aie Thousand shifts 
LOU. corce 27 000 | ge 0. 36 
LOUD se lne ss 21h, 000 : 30 
IDHO, wesc] 148, 300 py 
ete 


194 sscerveenetel| 204 100 
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Although plana angie ‘is eitha most § gassy vie eon it Nias received several 
awards for. ee one of “ure best sar ety masons in the Hokkaido coal Fields. 


“TABLE” 3. -- Injury rates, mine nyt 1943-46 


Rate per. million 
pte C ‘tons~ 


Production 
per man per 
tons 


9: »(00 | J 
19h. .| 2,271,700 | 13,197 
1945.6 1,3730;200{ 6,566 
1946..| 723,550 | OP 


Mine B is typical of most mines in Japan wherein a decrease in tonnage is. 
accompanied by an increase in injury rates and a decrease in worker protuctivity. 
In 1937 (not shown in table 13), mine "B" ‘vroduced nearly 2 million tons of... . 

coal and employed approximately 5,000 workers, with a daily output per, worker. 
of 1.477 tons; however, when the number of workers increased, -a decrease. . . 
occurred in the daily production-per" worker. Since. 1945, the number of sur- 
face workers Has been almost the same as the number of underground workers, 
the over-all distribution of coal-mine employment for Japan is approximately 
53 percent underground worlen and. 47 percent on the surface. 


Table 14 gives the number of the surface and underground workers: and the 
daily production per employee. of a large colliery in the Ishikari coal field 
for various months of the past few years. 


TABLE 14, - Workers;and production, mine "C" — 
| | ys : ~- j Number {| . ‘ 
> | Number of workers ~- 4 of | Production 
Date - - |} Surface {| Underground ! Total | diggers | metric tons 
5 ; 
3 


April 1945... 


| Production 


, tT) 
Dec. 1945..e00 | | y | "498 | 26,500 | 423 
April 19h6..... | ®. 592 | 836 ' 40,050 | 227 
Dec. 1946...60- | 6,504 | 1,672 1 45,000 | .26 
April 1947.....| 3,058 | 3, 744 | 6,802 | 1,711 , 46,500 | 5,45" 
Dec. 1947..+6.-. | 3,198 | . 4,026- | 7,224 | 1,778.4 62,20" " |” 32 
Jan. 1948 LB ,d7H.-|. 4,120" 17,294 | 1,8 . 57, 


“Although table wy covers panteda: during only a few years;: it illustrates 
what is occurring in the labor. situation at Japanese coal mines since the end ....-- 
of the war. It should be noted that although the number of workers in  ~ ...-:: 
January 1948 was almost the same as in April 1945, production was only half 
as mach. A major. cause of this condition may be the higher. proportion of 
surface workers to underground workers: “than formerly. 


Saf ety Organizations 


Each of the mines visited had some sort of safety organization, but the 
type was by no means uniform at the various mines. Generally, a director is 
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in charge of the safety organization at each mine or colliery. He has direct . 
supervision over the men in charge of safety at each mine, both surface and 
underground. The safety director, who. usually has several assistants, is 
responsible for inspections and safety practices in and about the mine. 


Mins-rescue stations are maintained at each mine, they are well-equipped 
and are under the direction of a supervisor, who maintains the equipment and 
keeps it in reaciness'for use. Each mine has a mine-rescue organization com- 
posed of several well-trained teams, or crews. One mine had 110 trained men 
and 30 sets of mine-rescue apparatus. | c - 


Safety posters, designed by members of the mine staff, are displayed at 
several mines. One mine has what they consider the five impor tent, rules of. 
safety posted over. the entrance to the man slope. | 


Observation of Special Interest 


Specially constructed cars provided with seats and enclosed tops are used 
for man trips in slopes. ‘The car attached to the hoisting rope is provided 
with a safety device to stop the trip if the rope fails. The device is a 
heavy drag that is installed under the car and can be operated in one of three 
ways: (1) Breaking of the rope releases a heavy weight, which actuates a 
"trip," permitting the drag to fall; (2) a governor on the device, which . 
releases the drag if the speed increases beyond a fixed point; and (3) a 
manual control, which releases a lever controlled me the trip BE RCHeED 
permi tt ing tho drag to fall. 


All man-trip hoists are equipped with iiekapaati: and ee ‘controls. 


At one mine the return air contained methane ranging from 1.60 to 1.90 
percent, and the man trip is operated in the main return slope, A wunique — 
nonexplosion-type: signal is provided; this consists of a l-inch pipe extending 
along the center of the slope to the surface, the outer ond of which extends 
to a point in contact with a needle of a rolay, then to an amplifier in the 
hoist housc. Signals are given by striking the pipe, and the sound is trans- 
‘mitted to the hoist house. The entrance to the manway slope of the mine is 
provided with two rovolving doors, which form an air lock. Smoking and open 
lights aro not vermitted within 350 motors (1,148 fect) of the. man entrance 
or roturn airway of this mine, and signs are posted along alt roads and paths 
leading thervto. | | 


Many of the - mines in the Hokkaido field utilize a type of sheathed 
explosivo for uso in gassy mines. The cooling agcnts sodium chloride and . 
magnosium sulfate are mixcd with molasses and are sproad botween two rolls — 
of papcr of medium thickness and approximately 6 inches wido,. which is cut 
into shects 11 inchos long. The sheets are wrapped around oxplosives cart- | 
ridges shortly before they are insorted in a borehold. The sheath has proved 
very effective, and no coal-dust or gas explosion has eecuEneey when they were 
used, | 


Methane liberated from one mine in this field is utilized for heating. 
As working places are completed, they are sealed -tightly; the seals are about 
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1 meter thick and have pipes extending through them A series of pipe lines 
carry the methane from the sealed areas to an exhaust fan on the surface and 
thence through a scrubber. The methane content in the sealed areas ranged 
from 50-‘to 65 percent, and at present methane is being exhausted from the mine 
at.the rate of 459 cubic feet a minute, The maximum amount of methane (1,400 
cubic ‘feet a minute) was obtained during January 1940, 


| The methane ‘ts piped from. the scrubber to a furnace that burns shale for 
thé “preparation of rock dust; methane also is burned under ‘a boiler that heats 


-. water for the bath house;- and some is delivered to a compressor plant, where 


the gas is compressed and stored in cylinders for automotive use. A pipe line 
also extends to an experimental mine on the property, wherein tests are con- 
ducted. on pei P Presence of explosive Zas. 


re Coal Fields of Kyushu 


In December 1947, 154 mines were active on Kyushu, the southernmost of 
the three main Japanese Islands, These mines produced 55 percent of the coal 
mined in Japan. - Those on Kyushu produced an average of 30 million tons 
annually from 1939 to 1943, inclusive, slightly more than 27 million tons in 
1944,/dut only 12 million tons in 1945.° In 196 the tonnage was slightly 
greater than in 1945 and almost 16 million tons in 1947; thus, the postwar 
production is only ‘40 to 5Q percent of the 1939- ~-l4h average. — 


According to Report Noe 103, Natural Resources Section (eccuue Commander 
for the Allied Forces), thore are nine coal fields on Kyushu, most of thom in 
the northern and northwestern parts of the island, One field, the Nishisonogi, 
consists solely of mines situated on sevoral small islands ly ing 5 milos off 
the western coast in the China Sca and 7 miles from eam Almost all the 
mine workings ‘are below me Sea. ; 7 oes 


‘The Chikuho fiola, in aie Aerthern part of Kyushu, is the largost producer 
and the | most iutportant ficld in Japan. 
| Largo sections of ‘the Mine ¢ workings: in tho Midico ficld, noar the City of 
Omta, along one of. the. inland seas in’ the wost-contral sootion of the island, 
oxtond boyond the shor¢line and under tho BC&. 


‘The ‘Amakuse fiold, which contains soveral mines, is on a Vanes island off 
the west coast of Kyushu. The-coal produced is principally anthracite, of which 
several hundred thousand tons is produced annually. 


The Hokusho, Karatsu, and Kasaya-Fukuoka fields, though not very nee: 
are important to.the economy of Japan. During’ the war these fields produced 
1- 1/2 to 3 milion tons alae Bai pence! 190, cana has decreased by 
more then: two-thirds, . 


"The Asakura “and Kekura fields, are oma. and of little importance. 


The coal beds of ‘Kyushu range in pant fon mecium-grade bituminous to 
anthracite, and the heating vers paeee oe e, ie to ad siaipraiasasrc ara 
(10, ie to 12,600 B, oe : . 
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Some of the beds in the Hokusho and Nishisonogi fields having coking 
qualities but are high in ash. The ash content. is lowered by beneficiation; 
however, the coal from.these beds mst be blended with other coal to make... 
metalluryical coke. Twenty-five to thirty percent..of- the coal mined in Kyushu 
is used to make coke....The coal from the Mtike field also is suitable for coke 
and is used to a large extent in the chemical aes ; 


“The coal deposits in all coal figids on Kyushu occur in a series of. 
Paleogene sediments of varying thickness and overlie, nonconformably, a 
pretertiary-basement complex composed predominantly of metamorphic Sie and 
granite. The coals are tertiary, with the exception of some Cenozoic, coal. . 
found in the offshort aerenae near Nagasaki. ice, 2 

Folding and Penreee occur in ‘all fields put are more extensive in the 
fields of the northern parts of the island, Volcanism produced andesitic — 
and basaltic intrusions, which have disturbed the coal beds in virtually all 
fields and in some places have entirely destroyed the fuel value of the coal. 
In the Chikuho field, basaltic sills intrude into the coal beds and mate | 
coked them extensively, | _ 


The number of beds present in the different fields is not senetent ae 
depends largely on the thickness of the coal measures. The Hokusho field has 
the lergest number (40) of known beds, of which 20 are minable. In the Chikuho 
field, 15 to 20 beds are exploited. The thickness of the minable beds varies. 
in each field and even within a mine, but the average thicikmess ranges from: 
1.5 to 2 meters, The dip of the beds varies greatly within the same field 
end within different areas of the same field. Coal is mined from beds that . 
dip 5° to 65°; however, most of the prcduction is from beds that dip less 
than 15°. 


With few exceptions, the methods of opening, developing, and mining codal 
on Kyushu are similar to those previously described. Before World War II, 
many mines on Kyushu were worked by room-and-pillar and retreating-longwall © 
methods, but. because of the demand for increased production shortly before 
and during the war, almost all mines changed to the advancing-longwall method 
of mining. Although this change increased production rapidly during the war 
years with a minimm of development work, it is believed to have had an  . 
adverse effect upon the injury rate and to & great extent is an important . . 
factor that has prevented the return. sapenese coal mines to normal produc- | 
tion. | _ 2s 


The injury rates s the coal mines on Kyushu perce exceed those of 
other coal-mining sections of Japan. This statement applies generally ta all 
the coal fields on the island; however, some mines havo fairly good accident 
records. This will be shown later under the respective fields. Table 15 
was propared from data supplied by the Coal Board, Ministry of Commerce and 
Industry, for 1945 and 1947, and,for the other years, wore taken from table 5, — 
Natural Resources Scction Report No. 103. The table gives the number of 
injurios and injury rates for all the coal Fields of Kyushu. a 
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TABLE 15. - Number. of injuries and injury rates 


ot ee coal fields of Kyushu,: 
es WQHART 


“Taber of 
in uri 68 


Tngery rates per aaa 


Year Production 


19 eecccccescce 


OL), | 
195. «caus eases 31,231,000 | 9h3 | 140,653 30.2 4,503 
Whe ccecescccee| 27,392,500 [1,170 | 73,445. | 42.7 2,681 
IOUS. eeseeseceee| 12,995,200. | 1,032 | 10,720 | 80h 
19 co rccsecee 12,260, 800 | 583 | 41,968 | 3,423 
1947L/ ..eseeeese| 11,863,292 06 | 4g i 


r First 10 months of fiscal. biel April 1947 to Jamary 19 


- The. reliability of these Care is questionable, particularly those of. 
nonfatal injuries during 1943, and 1945. -The figures include all injuries, 
regardless of time lost. Fifty percent. of the injuries resulted in a time 
loss of 3 to 14 days. These statistics will not conform with those given for 
the total Japanese coal industry; however, table 15 gives a fair picture of 
the. appalling loss. of. life and the number of injuries in the coal fields of 
pclae | 


Ralls of roof and coal cause the greatest ‘number of injuries inthe | 
Chi loiho field, but many fatalities result from gas or dust explosions, It is 
believed that. conditions observed in the mines visited in the Miike and 
Chikuho fields are eras of pee conditions existing throughout 
Kyushu. . 


Miike Coal Field 


“The ‘Miike coal fiela is adjacent to Ariakce ‘Bay. ‘The. Miike mine, which 
is the largest producing operation: in Japan, is in the. dois of Omta and is 
the only operating coal mine in this. field, | 


‘The Miike mine ‘coisists: of four underground units or pits - two opened 
by vertical shafts and. two by inclined shafts or slopes. The depth of one. 
shaft is 1,341 feet and the other is 902 feet. The lengths of the slopes are 
6,890 and 3,281 feet, respectively. . Coal from the slope mines is brought to 
the surface on belt conveyors. In the longer slope there are 12 stages of _ 
48-inch belts having a capacity of 800 tons an hour, In the smllor slope, 
five stages of 36-inch belts have a capacity of 300 tons an hour. 


“Of the nine coal beds in this field, three are mined, The Main, also 
known as ‘the 8-f cot bed, ranges in thickness from 5 to 20 feet (7- to 8-foot 
average). Another bed, "which averages more than'5 feet in thickness, is 10 
feet below Main bed. The ee ‘ped, 5 feet thick, is about oie feet above 
Main bed. a this Got . oS ants 


The dip of the coal beds varies “hiroughout the field, but oot of the 
workings are in the areas where the beds dip 5° to a6 The advanc ing - 
longwall system of mining is practiced universally at present; however, before 
the war a modified room-and-pillar and the retreating-longwall systems were 
employed. These systems were abandoned, and the advancing-longwall method . 
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was adopted shortly before the war owing to the demand for increased produc- 
tion. Future plans call for a return to the room-and-pillar and retreating- 
longwall system, which will be put into effect when and if the mines return 
to normal productio. The logwell faces average & metors (262 feet) in 
Sone in all the units. 


Sane of the mine eos: of Miike mine are. backfillea canpletely; some 
are partly backfilled by hand with mine refuse. Where camplete backfilling 
is employed, tho material is transported by water fram the surface into the 
mino,. 
Almost all the coal is dug fran the face with pneumatic or hand picks. 
Coal=cutting machines formerly were qnployed, but thoir ue was discmtinued 
because the coal is soft. Where blasting is required to break the coal, it 
is shot off the solid. Hlectric drills are used for drilling borcholes, 
cxcecpt in workings that are considered gassy, and in those pneumatic drills 
are. wed. 


Tho method of haulage varics. Electric trolley ieoanctiye » endless 
ropes, and hoists transport cars to and irém the bottom of the shafts and 
slopes. in some instances the coal is loaded directly into cars, but in 
most placus the coul is loaded onto face conveyors, which discharge into cars. 


Almost all the workings of the several canpment parts of Miike mine are 

-under the sea, which makes mine drainege a major problan. One mine has the 
largest pump station on Kyushu. This pump station contains 12 six-stage 
centrifugal pumps, each driva@ by eae 900 horsepower. working against a 4&-meter 
head (1,574 fect). These pumps have a rated capacity of 570 cubic meters, 
approximetely 151,000 gallons of water per minute. The pumps in four units 
of this colliory pumped apvroximatcly 28 million gallons of water a day, and 
the total capacity is almost 6 millim gallons en hour. Inrushes of sea 
water have not occurred, but the danger therefrom is becoming more acute as 
the mine workings are extended under the sea. It is estimated that approxi- 
mately 75 percent of the electrical mergy is consumed for drainage purposes. 


Two units of Miike mine are worked wonder the Japanese regulations for 
-gassy mines, which require that prccautiaqns bo taken to prevent explosions 
because of the type of electrical i aa used; the remaining units are con- 
sidered nongessy. 


Vontiletiaon of parts of the mine that extend wder tho sea presents a 
difficult problem. ‘The fans operate at high ventilating pressures. The water 
gage of ae fan wes 9-1/~inches whon exhausting 440,000 cubic feet of air a 
minute; this fan ventilates two units and part of another. The mine air from 
another unit has a methane caotent of 0.03 percent; this unit is ventilated 
by its own fan, which oporates against a water gage of, 6,1 inches ond exhausts 
430,000 cubic feet of alr a minutes . 


Rocontly, a large. centrifugal fon about 8 meters tee feot) in diameter. 
end 42 inches wide, driven by a 2,200-horsepower motor, was installed to 
ventilate two units; the fan has a cepacity of 700,000 cunic feet a minute, 
but it is planned to install ao 3,200-horsepower motor and increuse the capacity 


as tho workings are extonddde 
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The mine workings are warm, and the relative humidity’is high. Tho tem- 
perature of the air at the face is variable throughout tho mine, but during 
February 1948 it ranged from a mximm of 95° to a minimm of 72°, averaging 
81° to 88°. The averago relative humidity was over 90. percent. e 


Entries and haulageways are rock-dusted in ary areas; howover, the mine 
workings usually are wet. Rock dust is not used in the face regions, nor 
was any obsorved in the slopos whore coal was a aa by delts. . 


The safety organization of- the Miike colliery is one of the best in 
Japan, The colliery has a director of safety, who supervises all safety 
activities in and about the operation. There is a supervisor for each unit, 
and additional men in charge or each section. According to the company chart, 
1,321 men are responsible for safety at all. the units composing the Milke :. 
mine. According to American standards, only a small percentage of these . 
employees would be classified as members of the safety. organization. 


Safety committees have been organized at the Miike mine. These consist 
of members representing managoment, staff, and mine workers. A central . 
commutteo represents both the mine and the branch committess at oach unit. - 
and investigates accidents, discusses thoir causes, and a methods of 
prevention. 


General Paty mectings are held for ali employees. At these mootings, 
35-mm, slides of drawings or pictures illustrating accidents fromfalls of 
roof, blasting, and haulage are shown.. Talks are given aS ee oe and accident- 
provontion mothods, also. 7 | -_ | 


Posters ‘Allustrating actual accidents aro made by staff and mine 
employees and displayed at placcs of assembly. Contests botwoon tcams of 
mine employees aro hold, and safcty postors mado by thom are RAeREAt OS in 
an effort to stimlato faterest in safoty. 


Each unit of the Miike mine is equipped with adenoid first-aid 
stations, and membors of trained first-aid teams are on duty on all thrce 
shifts. Mine rcscuc teams aro organized at ouch unit and practico rogularly.. 
Tho mino is cquipped with 36 sclf-comtainced mino rescue SPpsbe buses and all 
necessary accessorios and repair equipment. 


Electric cap lamps are used oxclusively in “tho Miiko mince. a is 
prohibited undorground, and employces are searchod ae bof ore oan tho 
minc. 


Examinations aro mado for gas at cach unit by designated snanepecs: with 
oithor flamo safety lamps or Japanese-type methane detectors. In some unite, 
examinations for gas are made (or are supposed ‘to ‘be made) constantly during 
the day shift. The sarety foreman of each section examines all working places 
and passageways under his charge. Examiners of the Safety Department make 
periodic and regular examinations for gas in all the units. 


Man-trips on ‘slopes are enclosed or covered and are provided with a 
safety car equipped with a braking or safety drag, which automatically stops 
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the trip if the rope breaks, Holete for a and shafts are equipped with 
overwind and exarenoes devices. 


Desvite having one of the better safety Geeanieations and eee many 
safety precautions » the accident rates in the Miike field are exceedingly high 
when judged by American standards, but are better than average for Japanese 
coal mines. Table 16 was compiled from information furnished by the = 
Department of Miike mine. . 


TABLE 16. - Injury 7 Miike mines, 1940- “ 


; Number of injuries } a: Rate per ailion metric tons 

Year .: Fetal ‘ Major; Minor | Total , Production Fatal | All injuries 
1940.21) 59; 37 9029 | 4,125 | 3,771, 037 1 1,00 

1941.. ; 90 | 49 | 5,112 15 y251 | 3,757,300 eh 1,398 
19h2..; 73; 28 | 4,289 390 | 3,536, B61 ! 21 1,21 

19h3.. |, , 62: he | 3,894 | 3,998 | 5,779,350 - 16 | 1,058 
argu. Vis9! uz | 5,198 | 3,404 | 4,051, 63 39 Shh. 

1945.6 | 93; 20 ;1 »2h9 | 1,362 | 1 609,893 58 | Bh6 - 

1946.., | 43: 16 | 2,426 | 2s 2 Pe 28 | : 

‘Lo : 


1,521, 310 
19472/! 28; 6 827.111 
1/ Underground fire in 0 oe 


2/ 6 months only for 1947 fiscal year. 


A study of table 16 reveals that the number of ee and’ indie rates 
fluctuate from year to year. The injury rates for 1946 and 1947 indicate that 
little progress resulted from accident prevention or safoty work during these 
years. 


During the period 1940-47, falls of roof or coal caused 59.4 percent of 
the fatalitios. Haulage was the second and accounted for 16 parcent of all 
fatalitics. Deaths by mine fires was 9.5 percent; however, this was duo to 
the largo number of lives lost in a fire in one of the units during 19h, 


The total number of employees during the poriod 1940-47 avoraged 20,000 
annually; however, during 1944 approximately 24,000 workers wore omploycd. 
The tons por month per workcr decreased from Oh.3 in 1940 to 6.4 in 1945. 

_ At presont, BMGEE: tho rate is gradually incroa sing and ranges from 8 to 
9 tons, — 


Chikuho i oal Field 


The Chikuho coal fiold, in the northern section of f Kyushu, extends from 
the sca inland for a distance of 30 miles and is 7- -1/2 to 18- 1/2 miles in 
width. It is the most important coal ficld in Japan because of its noarncss 
to tho Japanese hoavy-industry and manufacturing districts and producos more 
coal than any other Japancse coal field. Approximately 435 to 40 porcont of 
all coal produced in Japan botween 1935 and 1945 was mined in tho Chikuho 
field. During the war, scvceral collicrios producod more than a million tons 
amnually, but sinco 1945 theso collierics are producing only 40 to 50 percent 
of the formor tonnage. 
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Four groups cf coal-bearing formations exist in this field; some occur © 
throughout the field. The beds in somo of the formations are present and wor'k- 
able only in parts of the ficld. Tho field 1s mch faulted, and the lower | 
formations in the southern | ‘end of the fteld have been intruded by plugs, .dikes, 
and sills,” which have coked the coal and destroyed its value as a fuel. — 


The coal of the field is nencoking-bituminous with an. average heating 
value of 11,000 B.t.u. for fine sizes and several hundred B.t.u.'s lower for 
lump. Run-of-mine coal requires cleaning, and all mines have large surface 
cleaning plants, and ‘the cleaned coax from some beds has a heating value of 
13,000 Bet. ns. Po a a a 

‘The aay: “of the coal: beds te not uniform throughout the field, but. most 
of the mine workings are in areas where the beds dip 15° to 20°. 


Mining practices and methods of development: are somewhat uniform eecusie 
out Japanese coal mines, and the mines in: the Chikuho field follow the general: 
Japanese practice. The mines are opened. by slopes and vertical shar ts, the: 
former predominating. The slopes are driven: to the dip either. in coal or in: 
rock under the coal. Entries 60 to 100 meters apart are driven. singly on 
the strike from the slopes, and longwall faces are driven’ between the entries. 
Slopes and tunnels are driven from entries to intersect other..coal beds when. 
several coal beds are worked from the same opening. In one mine visited, 

"rock chutes" dipping 50° are driven off the entry to intersect two. overlying 
coal beds; these are utilized as loading chutes or pockets. At points of 
intersection of tock chutes and beds, entries or counters are driven'on the 
strike of the coal, from which longwall faces.are developed. Coal’ mined at 
the longwall faces is hand-loaded onto conveyors, which transport it to: 
"mother" conveyors in the entries. Mothor conveyors discharge the coal into 
a chute, from which it passes: into cars. | 


The aivencina “longwal- method of ‘mining is followed tn eee all: 
mines, The: length.of face depends .on local mining conditichs; howevor, the 
average length ranges from 60 to 80 motors’ (196° to 262 feet). .Some of the | 
more progrcasive mines are planning to change to a mre mechanized method of 
mining; howe¥cr, these plans ayatt. | the boa on ‘of now ore end more 
eouae te Von yeheet on. ae ee a es ee 

Back? 111 is us aa to somo extent in ‘all’ mines, tat at moet ae ee of 
the open aroas aro backfilled. Material for backfilling is mine waste . 
including roof rock, which is hand-packed into pack walls 3 meters thick and 
6 moters apart. Soveral minos are backfilled by hydraulic methods, and the 
matorial is transported from tho surface through pipes. Bamboo lattice work 
is used for: ee ee backfill. and. for ereuning off the water. — 


Coal- ae ing eee are not used. oxtonsively. ‘Amost all the coal, beds 
in the Chikuho ficld contain silicified wood, which is found’ in the lower part 
of the bed and makes cutting of the coal difficult; ee, the coal is 
cut with machines in a fow mines. —— 


Coal is dspiee day ee from ‘the face with ere nat iG en - Whero it 
is neccessary to blast the coal, it is shot off the solid-by shot firers. 
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Holes are drilled with pneumatic drills, but electric drills are used in some 
mines where gas is not present. Permissible explosives are generally used for 
blasting. Holes are stemmed with noncombustible material. 


Electric cap lamps are worn by all underground employees. In the mines 
Visited, smoking was not permitted underground, and workers are searched — 
before they enter the mines. At some mines, workers are searched for explosives 
when they come off shift. | Ae 


Mcthane is found in nearly all mines in the Chikuho field, and, in order 
to prevent explosions, all the mines visited were observed to be working under 
the 1940 regulations for gassy mines. These regulations require that (1) per- 
mitted equipment and permitted explosives be used, (2) mines be inspected 
before tho shifts enter, and (3) examinations for gas’ be made during the 
working shift. This field experienced some disastrous explcsions in the past, 
the worst occurring in 1914, when 667 lives were lost. 


Main entries and inside slopes are rock-dusted, but little if any rock 
dust is used at the working faccs or in the old workings back of the faces. 
Considorable rock dust is applied for each ton of coal produced, but when - 
the extent of the workings and the production of each pit are considered, the 
quantity usod is far from adequate. The mines in this field use limestone 
dust for rock dusting and have difficulty in obtaining enough to do an 
efficicnt job. Sprays are used to a limited extent at some mines to allay 
dust along slopes, but none was observed in use at tho working faces. The 
lack of cnoush sprays to wot the coal is attributed to the paaaee of. Pipe 
and fittings, 


Large volumes of ground wator are not encountered in most of the mines in. . 
this ficld excopt in the mincs that are near the sea in the northern cond of 
the field. Thus, mino drainage becomes a greater problem as the mine te 
approach the sca. 


Ventilation is induced by centrifugal fans that operate exhausting. Main 
slopes and main development ontries are drivon parallel. In the largo : 
collierios, or mincs, each usually is ventilated separately; however, if 
sovoral mincs are close together, thoy may be ventilated by two or more fans. 
Difficulty is encountered in ventilating longwall faces or mines where con- 
tiguous beds are worked. Blower fans and sheet-iron tubing 22 to 24 inches 
in diameter are used to supplement ventilation provided by the main fans. 


Haulage is by endless rope, tail rope, or engine plane systems. Loaded 
cars are pushed by hand to main gathering points from whence they are trans- 
ported by rope haulage. At longwall faces, coal is ordinarily hand- loaded 
into conveyors, which discharge into cars. 


Spontaneous soiuat ion in old cominay: is a major problem at some of the 
other mines in this field; the hazard is reduced by soaling abandoned workings. 
In one mine, old workings are back-filled hydraulically. 

Fach of the mines visited had some type of safety organization; some were 


more elaborate than others. A supervisor or safety is in charge of safety 
activities at each colliery, Ho is assisted by subordinate supervisors. 
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Saf ety eommbtees pouacEed: of. laborers, staff ‘thier, subprof essional 
and professional workers), and management officials were organized recently at 
each mine, but their value is unknown at present. Some companies are attempt- 
ing to create interest in safety by training (lectures and conferences) the 
underground laborers before they enter the mines. Many companies have their 
own safety rules for the guidance of employees. oo, 


All mines visited had well-rganized mine-rescue teams ard well-equipped 
mine-rescue stations. -The men are trained and in readiness to assist at 
isasters, but the ordinery mine laborer has no knowledge of first aid as 
practiced in the United States. 


Vertical- shaft and slope eats were equipped with both speavind and 
overspecd devices at mines whcre man-trips aro operated. Cagos in sharts 
are not oquippod with safety dogs or safoty catches, bocause most of the 
Japenese engineers do not believe they are effectivo. Man-trip cars on | 
slopes are provided with seats, and the top and sides are covered with heavy | 
sheet iron. Each man-trip is equipped with a safety car; this car is attached 
to the hoisting rope and has a safety device for stopping the car if the hoist-_ 
ing rope should fail. The device is a drag placed under the saf oty car, and 
it works automatically whcn tension in the hoisting rove is released. The ° 
safoty devicc is connected to a governor and is activated when definite specds 
are exceeded; or it can be activated manually. Min-trips are under the con- 
trol of two rope riders - one at-each end of the trip - either of whom can 
Signal the holstmean from: the. a while it is in. motion. 


Accidont Rates and ‘Statietica 


Tho Chikuho fiold has high fatality and nonf Pacatantes rates, which have 
shown a markcd ec sa since the end of hostilities in August 1945. | 


Statistics end othor data wore collectcd at cach mino visited, and tables 
17 to 22, inclusive, were compilod from the study of these data. Many of | 
the data cover only a fow months, so that it is difficult to arrivo at definite 
conclusions as to tho actual trend of injury ratos in tho. past few years. ) 
The tablos show the numbor of injuries, injury rates, and number of workors. | 
Because of the incompletcricss of these data, only a vague idoa my be pra inee 
of the safety and cfficioncy of the workors in these mines. 


Mino A 

This is onc of the largcst in the Chikuho fiold, producing moro than a 
million tons annually from 1938 to 1943, oxcopt. during. 1942. At present, the 
annual production is approximatoly 600,000 tons. Tho mine consists of four 
units (called pits). Production is obtained from five beds. 


Tablc 17 show the numbcr of workers on the payroll at the ond of 
Fobruary 1948. 
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TABLE 17. - Number of workers, mine "A" 


| | | 
a aT 
i 


| 


| +3 - | Indirect | 


{ | Under - 
iTotal under- { Total | | ground 
‘direct | ground ': under- | and 


Hewer| Rock men| iT mer men ‘workers | workers ' ground| Men | Women! Total) Surface 


2,07h] 1,001 | ip 14550 151s | 5,065! 2,512) 1,10515,075| 9,558 


This table gives. a tecdicet distribution of mine workers. ‘The hewer (miner 
or actual coal producer) constitues approximately 21 percent of all workers 
and 35 percent of the wnderground workers. It should be noted that 62 percent 
of the total number of employees work underground; this is a high percentage 
for Japanese mines » as the average for all Japanese mines is approximately wR, 
percent, 


During: the month covered by table 17, 54,000 tons of coal was aoe 
_an average of 5.69 tons per month for each employee or 9 e tons for each 
al gaa worker. 


- The ‘punber: of injuries through which 3 or more ieee were lost from work 
and the injury rates for the calendar year 19hT are shown in table 15. 


TABLE 18. - Number of injuries — 19h], mine "A" 


‘te i Rate per. miilion 
Numbor ‘of injuries : Production, |. metric. tons _ 
Fatalities 'Nonfatalities ; Total ! metric tons | Man-days i Fatalities | Injuries 


2,206. ! 2,231; 568,796 | 2,804,700) 44.0 


The number of injvries per month during 197 ranged from 2,280 to 5,324 
per million metri¢ tons of coal mined. Analysis of the causes of injuries 
revealed that falls of roof or coal caused ‘40:percent. of all injuries. Cars 
and other haulage equipment caused 14 percent of the injuries. The percent- 
ages from these causes appear low and are well below the-average. A study 
of the type of workers injured-shows that hewers (miners) received 46 percent 
of the injuries and rockmen 28 percent; consequently , workers at the face 
sustain throe- aes of the a aacaade 


Mine B 


* : Mine B was opened 50 years ago and at present consists of two units, each 
of which has several openings, Eight ooal beds dipping 15° to 20° are being 
mined. Prior to 1945, the annual production was between 800,000 and a million 
tons. Production has decreased from 353,000 in 1945 to 183,900. tons a year. 


Tho mine employs 7,268 workers, of whom 2,864 were on the surface and 
4,404 were underground; of the latter, 742 are hewers (miners). According to 
those figures, the hewers comprise only 10 percent of the total working force, 
or 16 percont of all underground workers. In addition to the above-mentioned 
workers, 502 mombors of the staff, 281 technicians, 182 business or office 
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employees, and 39 doctors are employed, The doctors are members of the staff 
of the large company hospital, where Yesearch and’ wpen Sees on } aes 
health and welfare are conducted. _ een en rrr 


The tonnage produced per man-day is very low, although the output per 
hewer (miner) is high for Japanese mines. The following tabulation gives 
the output per man-day from Noveuber 1947 to ails 1ghs, 


TABLE 19, - Metric ‘eens produced. per. _man~day, er BH 


Month 
November 1947 
December 1917 
January. 1948 
February .1948 


Table 20 gives the nunber of a ana and Ene in jury rates for the years 
1937-47. 


TABLE 20, - Number of injuries na we rates, 1957- 47 


1 bes Rate per million, © 
No. of in urios Pieduct tion, \Number metric tons 


! 


Year Fatal teat in elas metric tons Man-day it Fatalities |All injuries 
1937.66 | DOO 7 1} BY5,5356 11, 022,890 | ce 78 
1938. «« | 5 | 322 | 902,172 ;1, 120, 319 5.5. . |... 2 879 
Sehe i>. ee F  BOR 966, 621 i, 2554 57h 22.8 603 
lhOs6. +  - 8 - Ff. 793 1; 016, Bihe gg i 9550, 401 RQ .- FBO“ 
19i2,..!. 15° |--) 672 T  -961,856 Fe 496,481 | 15.5 699 
1945...; 19 ak.) ae 1,034,300 11,755, 46x |. 28,4 , 806 
LO, oe Me 4 1,135 858,700 1,936,763 ; 51.2 1,322 
Ih5..0}- De: 5] 575 = |: 353,000 51,547,4 59.7 *.. 1, 629 
1946. «6 | 1 ee 916 | © 295,450 | 1,625,077 Dee. 3100 
19h7e/, | .. & oe: | 183,900 | 1,081,434 S18) 2,529 


1/ The number of man-hours por man-day is unimown, 
2/ First half. x ? 


Hakone 1945, the injury rates at mine "B" were better than average; but — 
since 1945 the injury rates have increased greatly. A study of the production 
and man-day figures indicates that the production per man-day has decreased 
in the past fow years. Production has decreased nearly one-third, whereas 
man-days have remained si conmariar: the same and the number of injures has . 
incroased,. 


The total- eae rates. por ‘million tons big the serie 1939- -4l sthaieg 7 
the war) was 660, whoreas for 1945-47 it was 2,310 - a marked increase. | 


Moreover, the injury rate per 1,000 man-days showod little chango - 0. sn for 
the 1939-1 peeies and Ds 415 for oe sa wt period,  “--°, . 
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Mine C 

Coal was vroduced from four units in mine "C" and was mined from four beds, 
which dip from 15° to 20°, All mine workings are gassy, and considerable 
water is encountered in mining. 


' Table 21 shows a marked decrease in production per man-month from 1937 to 


19k7. 
TABLE 21. - Production and employees, mine "C", 1937-47 

| Production, Average number of employees fe Production per worker 
Year metric tons "Under round ; Surface | Total er month, metric tons 
L957 eeee T7 3 9 72 2 70 Clea 
19560060, 699, 48 | 2,206 : 765 | 23991 | 19.5 
Dh. +e | 606, »s40 2,506 : 1,080 | 3,646; — — 13,9 
UF cece 606, 3500 |! 2,811 | 1,304 4115 | 12,3 
1944.2... | hoe, 800 | 2,619 +: 1,666 | 4,285, 9.6 
195..44/ 245,600 | 1,874 | 1,531 | 305 6.0 
194by4../ 176,400 | 1978; : 3,392 | ng a 
tou Foe 96,100 | 2210 | 1,436 | S006 I 
l/ First half. —— 


Data on injuries for years before 1946 were not available. Table 22 
gives the number of injuries and the injury rates since 1946. It should be 
noted that the mining company has three injury classifications - serious, 
light, and slight; however, all are lost-time injuries. - 


The injury rates for mine C greatly exceed the average of other mines 
visited in Chikvho field. 
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